JIR

. Effectiveness of Covaxin and Covishield
YAX in Reducing Severe COVID-19 Among

o Hospitalized Patients in India

Neha Nagaraj', . Gopinath $?

! Postgraduate, Dept. of Community Medicine, Sri Siddhartha Medical College, SSMC
Camous, Tumkur — 572107, India
° Senior Resident, Dept. of Community Medicine, Sri Lalithambigai Medical College,
Chennai — 600095, India
*Corresponding Author: nehanagaraj2208@gmail.com

Abstract

Introduction: COVID-19 is among the most devastating diseases. Worldwide,
numerous vaccines were created to prevent and manage the virus. However,
the frequent mutation of SARS-CoV-2 variants has led to concerns about the
effectiveness of commonly used vaccines in preventing severe disease in the
Indian population. This study aimed to assess the effectiveness of the BBV'152
(Covaxin) and ChAdOx1-S (Covishield) vaccines in preventing severe forms of
COVID-19. Materials and Methods: This retrospective study utilized hospital
records and included 204 vaccinated COVID-19 patients selected through
consecutive sampling. Information on vaccination status, comorbidities and
CT severity scores from HRCT lung reports was extracted from patient case
sheets. Fisher's exact test and binomial logistic regression analysis were
used to determine the independent associations of various factors with the
dependent variables. Results: Out of 204 records, 57.5% were males with
a mean age of 61.8 + 9.8 years. The study demonstrated that both vaccines
provide effective protection against severe illness (90.2%), with BBV152
showing superior efficacy compared to ChAdOxI-S. Further more, male
gender, partial vaccination, presence of comorbidities, and the specific type
of vaccine administered were identified as independent factors predicting
severe lung involvement. Conclusions: This study reveals that both vaccines
were highly effective (90%) in preventing severe COVID-19 in fully vaccinated
individuals. When comparing the two vaccines, BBV152 showed a slightly
higher effectiveness than ChAdOx 1-S in preventing severe illness of COVID-19.
Key-words: COVID-19 vaccination, CT severity scores, and the aged
population
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1. INTRODUCTION

COVID-19 has emerged as a highly impactful infectious disease. The World
Health Organization declared 1t a pandemic on March 11, 2020 [1], leading to
substantial global mortality, morbidity, and socio-economic disruptions [2].
Efforts worldwide have focused on developing safe and effective vaccines
to combat COVID-19, with approximately 13 vaccines approved by the
WHO under Emergency Use Authorization [3]. In India, 12 COVID-19
vaccines have been authorized, with the Whole Virion Inactivated BBV 152
(COVAXIN®) and the recombinant ChAdOx1-S (COVISHIELD™) being
prominently administered to adults [4]. COVAXIN 1s developed by Bharat
Biotech 1n collaboration with the Indian Council of Medical Research, while
COVISHIELD i1s produced by the Serum Institute of India, based on technology
from the University of Oxford [5.6].

Initially, ChAdOx1-S was reported to have an efficacy of 85% against
moderate to severe illness, while BBV152 showed 93.4% efficacy against
severe COVID-19 |5,6]. However, concerns have arisen due to the continuous
mutation of SARS-CoV-2 variants, potentially affecting vaccine eftectiveness
[7.8]. Against the Delta variant (B.1.617.2), BBV152 and ChAdOx1-S
vaccines have demonstrated reduced effectiveness at 65.2% and 70.4%,
respectively [9,10]. Against this backdrop, the current study aimed to evaluate
the eftectiveness of COVAXIN and COVISHIELD in preventing severe
COVID-19 using HRCT lung reports among vaccinated patients admitted
during the second wave to a designated COVID-19 hospital

2. MATERIALS AND METHODS:

2.1 Study design and setting:

This retrospective study was conducted among COVID-19 patients admitted
to a designated COVID-19 centre 1in southern India, between April 1, 2021,
and July 31, 2021, utilizing hospital records.

2.2 Selection criteria:

The study reviewed records of COVID-19-positive patients admitted during
the specified period. It included patients aged 45 years and above who had
undergone High-Resolution Computed Tomography (HRCT) lung scans, tested
positive for the virus via RT-PCR within 14 days of COVID-19 vaccination,
and received treatment for symptoms in the hospital. Patients under 45 years
old, those with chronic respiratory diseases or infections, individuals with
unknown vaccination status or who were unvaccinated, and those whose HRCT
chest reports were unavailable or taken more than 14 days after vaccination
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were excluded from the study (Figure-1). Patients were categorized into two
groups based on the type of COVID-19 vaccine received: Group 1 received
COVAXIN (BBVI152 vaccine), and Group 2 received COVISHIELD
(ChAdOx1-S vaccine)

Figurel: Flow diagram showing selection criteria:
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2.3 Data collection:

All necessary information was extracted from the selected case sheets using a
semi-structured abstraction form comprising three sections:

* A: Demographic details, including MRD number, age, gender, and history of
comorbid 1llnesses.

« B: Patient's vaccination history, detailing the type of COVID-19 vaccine
administered and the number of doses received (one dose for partial vaccination,
two doses for full vaccination).

« (C: Patient's CORADS (COVID-19 Reporting and Data System) and CT
Severity Scores (CTSS) obtained from their HRCT lung report.

Given that CT imaging provides a direct and objective assessment of lung
parenchymal involvement compared to non-specific inflammatory markers, the
severity of lung involvement was categorized using the CT severity score based
on the protocol for COVID-19 management - revised version 2.1, as issued by
AIIMS on May 3, 2021 [11]. According to this classification, CTSS 8 indicated
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mild lung involvement, CTSS 9-15 indicated moderate lung involvement, and
CTSS >15 indicated severe lung involvement [12].

2.4 Data analysis:

The raw data collected was entered into Microsoft Excel 2019. Analysis was
conducted using SPSS version 20 software, which included both descriptive and
inferential statistics. Descriptive statistics such as frequencies and percentages
were used for categorical variables, while means and standard deviations were
calculated for continuous variables.

To determine associations between vaccinated COVID-19 patients and the
severity of their 1llness based on explanatory variables, Fisher's exact test and
binary logistic regression were employed. The significance level for all tests
was set at 5%, with associations considered significant for P values less than

0.05.
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3. RESULTS:

3.1 Characteristic of COVID-19 patients:

[n this retrospective study, 204 vaccinated patients diagnosed with COVID-19
were admitted to a designated COVID-19 facility. The mean age of the
participants was 61.8 + 9.8 years, with more than halt (52.7%) falling into
the 61 years or older age group. The majority of participants (57.5%) were
men. Among the vaccinated patients, 63.7% received the ChAdOx1-S vaccine
(COVISHIELD) and 36.3% received the BBV152 vaccine (COVAXIN). A
significant proportion (82.6%) were partially vaccinated (received one dose).
Regarding CT severity, a higher percentage of partially vaccinated patients
(6.9%) showed high severity compared to fully vaccinated patients (2.9%),
regardless of the vaccine type (Figure-2). Among all vaccinated individuals,
only 9.8% had severe disease with a CT severity score of 15 or above, based
on their HRCT lung reports (Table-1).
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Table -1: Distribution of demographic profile, vaccination status and severity of
iliness among COVID-19 patients (N=204).

S ETARTE FREQUENCY PERCENTAGE
| N %

4560 YEARS | =y

AGE 61& ABOVE| 556
YEARS -
rEMALE 88 425

GENDER
MALE 118 57.5
NO

132 64.7

CO-

MORBIDITY YES = —
COVIDSHIELD |

e o 130 63.7

VACCINE COVAXIN i -
PAR"“LL, Y |68 82.4

DOSE OF | VACCINATED |

VACCINE FULLY 2 -
VACCINATED

3.2 Association:

Table 2 presents the findings of the Fisher exact test analysing the association
between COVID-19 patient demographics, vaccination status, and HRCT
lung results. The analysis revealed statistically significant differences in CT
severity scores between male and female patients (p=0.001), with higher
severity observed among male patients. Similarly, patients with a history of
comorbidities exhibited significantly more severe lung involvement compared
to those without comorbidities.

Furthermore, fully vaccinated patients, regardless of the vaccine type, showed
less severe lung involvement than partially vaccinated patients, a difference
that was statistically significant. Specifically, the study highlighted that patient
who received the BBV 152 vaccine had lower severity of lung involvement
(1%) compared to those who received the ChAdOx1-S vaccine (8.8%).
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Table- 2: Associated between CT severity score of HRCT lung report and
demographic factors & vaccination status among COVID-19 patients.(N=204)

VARIABLE CT SEVERITY SCORE | FISHER’S | P-
CATEGORY EXACT |VALUE
MILD MODERATE | SEVERE | TEST
(<8) (9-15) =15) VALUE
AGE 45-60 YEARS | 32(15.7%) | 58(28.4%) 6(2.9%) |[3.237 0.189
61& ABOVE | 28(13.7%) | 66(32.4%) 14(6.9%)
YEARS
GENDER MALE 38(18.6%) | 62(30.4%) 18(8.8%) | 13.075 0.001%**
FEMALE 22(10.8%) | 62(30.4%) 2(1%)
COMORBIDITY | NO 46(22.5%) | 86(42.2%) 0 43217 0.001***
YES 14(9%) | 38(18.6%) 20(9.8%)
COVIDSHIELD | 50(24.5%) | 62(30.4%) 18(8.8%) | 26.989 0.001***
TYPE OF
VACCINE COVAXIN 10(4.9%) | 62(30.4%) 2(1%)
PARTIALLY | 48(36.9%) | 54(41.5%) 12(9.2%) | 9.446 0.007**
COVIDSHIELD | VACCINATED
FULLY 2(1.5%) | 8(6.2%) 6(4.6%)
VACCINATED
PARTIALLY | 4(5.4%) |48(64.9%) 2(2.7%) | 5.890 0.037%
COVAXIN VACCINATED
FULLY 6(8.1% 14(18.9%) 0
VACCINATED
SIGNIFICANT *P-VALUE<0.05, **P-VALUE<0.01, ***P-VALUE<0.001

3.3 Regression:

Binary logistic regression was utilized to examine the relationship between the
severity of lung involvement based on HRCT reports and the type of COVID-19
vaccination and doses administered (Table 3). The overall regression model
demonstrated statistical significance with a Nagelkerke R”2 ranging between

7% to 9%.

Patients who received the BBV 152 vaccine exhibited lower levels of lung
involvement compared to those who received the ChAdOxI1-S vaccine, and
this difference was statistically significant. Moreover, individuals who were
fully vaccinated (received two doses) with the ChAdOx1-S vaccine had a 1.6
times lower likelthood of experiencing severe illness compared to those who
were partially vaccinated (received one dose), which was also statistically

significant.
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Table -3: Relationship between severity of lung invelvement based on HRCT
report and vaccination status among COVID-19 patients by using Binary Linear

Regression.

VARIABLE B ExpB SE 05% P-value
Confident (<0.05)
interval  for
ExpB
Lower | Upper

TYPE OF VACCINE | COVAXIN Ref

COVIDSHIELD | -1.755 |[0.173 0.761 0.039 (0.767 |0.021**=

CONSTANT 3.584 36.00 0.717 0.001*==
COVAXIN FULLY Ref

VACCINATED

PARTIALLY 17.94 6213362 | 898742 (0001 (O 0.008

VACCINATED

CONSTANT -21.2 0.001 808742 0.008
COVIDSHIELD FULLY Ref

VACCINATED

PARTIALLY 1.629 5.100 0.600 1.574 | 16.525 | 0.007==#

VACCINATED

CONSTANT 0.511 1.667 0516 0.323

Dependent reference group: Mild to moderate lung involvement (CTSS5<15)

*Reference group

SIGNIFICANT *P-VALUE<0.05, **P-VALUE<0.01, ***P-VALUE<0.001

4. DISCUSSION:

This study examined COVID-19 patients aged 45 years and older who
received vaccination, aiming to assess how the severity of lung involvement,
as determined by HRCT reports, correlates with the effectiveness of two
commonly used vaccines. The age group was chosen based on Indian
government guidelines prioritizing vaccination for those 45 and older due to
higher COVID-19 severity 1n older adults [ 13]. The study participants had an
average age of 61.8 = 9.8 years, with more than half (52.5%) aged 61 years or
older. However, there was no statistically significant link found between age
and disease severity, consistent with findings from other diverse populations
[14].

The study noted significantly higher disease severity among males (8.8%)
compared to females (1%), which aligns with previous research by Kushwaha
etal., Jinetal., and Betron et al. This difference may be attributed to behaviours
such as smoking and biological factors aftecting immune responses [17-
19]. Comorbidities also played a critical role in disease severity, confirming
previous research on their impact on COVID-19 progression [14,20,21].
Furthermore, the study highlighted that patient who received two doses
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of either the BBV152 or ChAdOx1-S vaccine exhibited notably lower CT
severity scores compared to those who received only one dose. This finding 1s
consistent with studies conducted in other parts of India [22,23], underscoring
the importance of completing the full vaccination schedule to reduce the risk
of severe 1llness.

A noteworthy finding was the significantly higher effectiveness of the
BBV 152 vaccine compared to the ChAdOx1-S vaccine among fully vaccinated
individuals, similar to findings reported by Fiolet et al. This difference may
be attributed to the BBV152 vaccine's focus on the nucleocapsid protein,
potentially offering better protection against prevalent mutated variants in the
study region [24,25,26.27].

5. CONCLUSION:

This study demonstrates that both vaccines were highly eftective (>90%) in
preventing severe disease after two doses. When comparing the two vaccines,
the BBV 152 vaccine showed slightly greater eftectiveness than the ChAdOx1-S
vaccine 1n preventing severe forms of COVID-19.

5.1 Limitations & Recommendations:

This retrospective study, with its limited participant numbers, suggests the
need for larger, longitudinal studies to comprehensively understand the natural
progression of the disease and the vaccine's effectiveness against 1t. The
current study classified participants into mild, moderate, and severe categories
based on HRCT lung reports. Future research should consider incorporating
clinical and serological parameters to provide a more detailed exploration of
the disease process.
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